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schoolchildren and diagnosed before 1971 which was the year when the National Cancer Registry first passed on details to the NHS Central Register. Since then three other cases of cancer have been reported in the follow up ofthese schoolchildren, which is about one more than the expected number (2104) of non-fatal cases, plus two cases of carcinoma in situ of the cervix uteri compared with 1P79 expected.
Overall 10 deaths were reported among children in the schools cohort compared with 12-69 expected at national rates-a deficit of about 20%. Apart from the one death from cancer the remaining nine deaths were all certified to "injury and poisoning," which is the largest cause ofdeath nationally for the ages that these children have achieved.
Of some concern in this study is the 93% trace rate of the schoolchildren in the NHS Central Register. The 7% shortfall may have occurred, for instance, because of inaccuracies in the children's details that were recorded in the three school registers and difficulties in tracing entries in the Central Register from deficiencies in its construction during the early birth years of this study. It is not known whether these deficiencies, which resulted from parents not applying for welfare foods, come from any specific subgroup of families. For this and other reasons we are continuing to investigate ways of successfully identifying the untraced follow up records.
Introduction
In November 1983 a Yorkshire Television programme ("Windscale: the nuclear laundry") suggested that there was an excess incidence of childhood leukaemia in the village of Seascale, which is close to the Sellafield nuclear fuel reprocessing site on the coast of Cumnbria. The results of various studies supported this observation and led to the Black inquiry recommending further epidemiological investigations. ' Part of the rationale behind the recommendations was that studies of mortality or incidence of disease on a geographical basis suffer from two potential weaknesses. Firstly, they rely on population figures from decennial censuses for the denominators used in the calculation of area rates, whereas the deaths or cases of cancer that form the numerator typically are those that occur in the area over several years before and after a census. Thus no account can be taken ofvariations in population size from births, deaths, and migrations that will have taken place during these years. Secondly, any deaths or cases of cancer among children who live for some period of time in an area that occur after they have left will not be included in the numerator of the local rate. Such features are of special concern in an area like Seascale where the population, employed largely at Sellafield, is reported to be particularly mobile. ' Among four recommendations in the Black report for further epidemiological studies, the second was that "a study should be carried out of the records on all children born since 1950 to mothers resident in Seascale at the time of birth." This paper reports the methodology and the findings on mortality and cancer ofthis follow up study.
Methods
Information on each birth registered since 1 January 1950 to a mother whose residential address in her child's birth entry mentioned "Seascale" was abstracted by the registration division of the Office of Population Censuses and Surveys. This required an extensive clerical search through microfilm records of births over several registration districts to the end of 1983, which was the latest possible date at the time of searching. In an attempt to ensure the inclusion of all hospital as well as home births the search included other areas in addition to the main local registration district of Whitehaven. Table I This information is less precise than that in tables IV(a) and (b) in relation to residence in Seascale since a change in family practitioner committee registration indicates only a movement out of Cumbria rather than from Seascale. At the end of 1984, excluding the 13 children for whom no family practitioner committee registration was reported, 592 out of 1055 (56%) children had apparently left Cumbria. As might be expected, there was a large increase in non-Cumbria family practitioner committee registrations during the period 15-19 years after birth, corresponding to tire children reaching school leaving age. That this movement is largely independent of their parents is indicated by the lack of any similar rise in numbers during these same years in table IV(b).
The general tendency shown in the three parts oftable IV concurs with the suggestion of a mobile population in Seascale. Some 40% of children born in Seascale did not stay to attend the local school, a similar percentage of parents came off the electoral register within five years of their child's birth, and over half the children had moved out ofCumbria by the end of 1984.
MORTALITY AND CANCER FOLLOW UP
Because of the availability of NHS numbers from the birth entries the NHS Central Register traced all the children's records. Among the 1068 live births in the Seascale birth cohort 27 deaths and 43 emigrations were reported to us, and the remaining 998 children were thought to be alive.. Table V gives the numbers of deaths by cause among the cohort and the numbers expected according to death rates for England and Wales. As expected from earlier reports4 there is an excess mortality from leukaemiafive deaths compared with 0-53 expected. Four of these were known to the Black inquiry (cases 3, 4, 5, and 6 of table 2.11), and the fifth was a death from leukaemia that occurred after the child had left Seascale. She was born in 1950, died at age 3 years in 1954, and death was certified as due to "subacute lymphatic leukemiaa" She had lived in Seascale to the age of about 3 years according to the electoral registers and family practitioner committee registrations. This is the only death from leukaemia or lymphoma reported among children born in Seascale in addition to those known to the Black inquiry, since the one death from the latter cause, in a child after moving away from Seascale, was listed (case 14oftable 2.3'). The other three deaths from cancer, compared with 0-88 expected, include one known previously-certified as "retroperitoneal sarcoma" (case 26 of table 2.4')-and two occurring after the children had left Seascale. One of these was certified as "metastatic squamous carcinoma of the tongue" in a 28 year old man, and the other as a "Wilms's tumour of the left kidney" in a girl aged 4. In contrast with the excess of deaths from cancer in the birth cohort there is a deficit against national figures of some 40/o for deaths from other causes-18 compared with 30-70 expected. Table VI shows that this relates particularly to infant deaths under 1 year of age-12 deaths were reported compared with 21-53 expected. During the period of this study infant mortality in England and Wales fell from about 30 per 1000 live births around 1950 to about 10 per 1000 live births in the early 1980s, whereas in this birth cohort it was near 11 per 1000 live births. Of these 12 deaths, eight only were originally notified from the NHS Central Register. Because of this apparently small number a thorough search was made through the West Cumbria Health Authority register where an additional four deaths before the mid-1960s were identified. There was a potential problem with the recording of deaths in the Central Register owing to the fact that before 1 April 1%9 only age at death, not the date of birth, was reported to the Central Register, which led to difficulties in linkage in the register, particularly for common names and for births during the period 1952-63 when there was a deficiency of about 15% in their alphabetical index. The ages of the infant deaths, however, show a similar distribution to the national figures for this period-five of the 12 were on the day of birth and four more within the first week of life, which does not suggest that early deaths may be particularly vulnerable to omission.
Infant mortality in the birth cohort fell during the study, with seven infant deaths out of 358 births during the 1950s, five out of 391 births during the 1960s, and none out of the succeeding 319 births. Again as for stillbirths, the social class composition of Seascale and the trend in infant mortalityfor example, from 12 per 1000 live births in social class I to 31 per 1000 live births in social class V during 1970-22-may partly explain the low rate. There is no suggestion that rates are low in general in the locality. Thus for a comparable period of years, 1969-73, infant mortality in the combined rural districts of Cumberland at 20 per 1000 live births was slightly greater than that of 18 per 1000 live births in England and Wales. 6 Table VI shows that at ages over 1 year there is an excess mortality of 15 observed compared with 10-77 expected (O/E = 1-39, 95% confidence interval 0-78 to 2 30) due entirely to the excess of cancer deaths (nine observed, 1-53 expected) particularly leukaemia (five observed, 0-51 expected). The six non-cancer deaths (compared with 9-24 expected) in children over 1 year of age were recorded as from different causes, including acute pyelitis, congenital heart disease, suicide, bronchopneumonia, myocardial infarction, and a traffic accident. Also, there is no notable difference between the death rates of boys and girls born in Seascale, nor any suggestion of a time trend by calendar year of follow up. On the other hand, there is an apparent decline in mortality relative to expected for children born in successive five year periods, which largely reflects the fall in stillbirth and infant mortality discussed earlier.
Death rates for young persons in Cumberland, other than infants, are IV(b) ). The observed/expected ratios are greater than unity for leukemia and for other cancers both during and outside Seascale "residence"; although two of the ratios are each based on one death, the other two are statistically significant. In table VII(b) similar information is presented for periods during and outside the childen's registration with a general practitioner in Cumbria (see table IV(c)). As would be anticipated the expected numbers of deaths in association with Cumbrian Family Practitioner Committee registrations are larger than those associated with presence on the Seascale Electoral Register. In this analysis similarly high observed/expected ratios are found for both lekaemia and other cancers in each "residence" category. One ofthe four deaths from leukaemia where the parents were still on the electoral register in Seascale was a child whose general practitioner registration had been changed to outside Cumbria. The low level of mortality from other causes during Seascale/Cumbria "residence" shown in tables VII(a) and (b) respectively is largely associated with the low rate of infant deaths described earlier, but it is noticeable in both sections of table VII that overall mortality is higher outside than during Seascale/Cumbria "residence."
Discussion
One of the important purposes of this study was to investigate further the findings of the earlier geographical analyses of the incidence of cancer among young people in Seascale where the main observation had been an excess ofleukaemia. We have corroborated that result in reporting five deaths from leukaemia among children born during 1950-83 to mothers who were resident in Seascale compared with 0-53 expected from death rates in England and Wales. Thus by approaching the estimation of the local rate by another method we found a similar estimated level to that originally suggested-that is, about 10-fold higher than expected on national rates. The previous figure of 10-fold referred to children under the age of 10 years,' whereas this study reported on births followed up to the ages reached by 30 The "flagging" of the 1068 birth records in the Central Register for this study means that follow up can be continued beyond the current date ofreporting. In addition, it is possible to include births that have taken place from 1984 onwards to examine the records of children born recently, which is particularly appropriate for childhood' leukaemia since most cases are diagnosed in children under 5 years. We will also examine solutions to the difficulties caused in this study and others like it by the lack ofcomplete linkage of birth, death, cancer registration, and other records in the NHS Central Register. This includes, for example, investigating linkage ofthe records on children in this study into the national records held by the Childhood Cancer Research Group (G J Draper, personal communication). But I was mistaken. I was soon made aware that somewhere behind its bland fapade there lurks a she devil. There is no doubt about the sex. The (male) devil, according to Milton, is a gentleman; my devil is no lady; she is-I hate to have to put it so bluntly-a bitch. It is only too clear that there are three protagonists in the drama. There's myselfwho knows what I want; the computer affair, who loyally tries to cooperate; and there's Hecate, the she devil, unpredictable, and always poised ready to throw a spanner in the works. For instance, I like to date my correspondence in the top right hand side of the page. Hecate will sometimes whizz it across to the left, not just once, but repeatedly; or agin, I may decide that-it is time to start a new paragraph: Hecate decides otherwiseand insists on tagging my next sentence on the end of the previous paagraph. I will not bore the reader by detailing the clever stratagems that I have to adopt before I can get my own way-even assuming I could remember them.
But today Hecate has really excelled herself in bitchiness. Last night I roughed out a first draft of an article and tucked it away in the computer's memory. This morning I retrieved it and spent several hours working on it, correting errors, pruning and grafting, and expanding it with a couple of parWaphs. When I was satisfied with this edited version and called for a print out, Hecate threw every possible obstacle in my way. She sent up a message to say that the "Disk was filll" (which I swear was a lie), bade me cancel the whole operation, and suddenly whooshed the entire text downwards, like a roller blind upside down, leaving me with a completely blank screen. And completely blank it obstinately remained, no matter what I tried. Battle was joined. My blood was up. Recklessly I played a devil's tattoo on keys at random, but whatever key I pressed was answered by a derisive squeak, which is Hecate's way of blowing raspberries. There seemed only one way ofrecovering my edited version and that was to pack it all in for the time being, take a turn or two in the garden, and start afresh at square one; which I did.
At which point Hecate played her joker. When, after the tiresome prelude of descending horzontal lines, the commercial, and what I call the oil rig, I eventually pressed the "Edit" key-what did I get? My last night's rough draft, warts and all. Hecate had been keeping it up her sleeve, ready to confound me, and had wholly eradicated my carefully edited version which is now lost for ever.
The instruction manual that accompanied the machine makes no reference to Hecate-s far as I can tell; I can't be sure, because the manual, weighing 3 lb, has baffled better brains than mine; nor do the handy little exegeses, devised by the more experienced for the likes ofme, have anything to say on the matter.
A disturbing thought assails me. Will these words ever see print? I have unmasked Hecate and said some pretty strong things about her. Will she retaliate by obliterating it all? Or will she rejoice in the publicity I have afforded her? Time alone will tell. I can only keep my fingers crossed and hope for the best.
One day I stopped a passing clergyman and asked him if he would be so good as to step inside and exorcise a she devil. I could supply a bookthere were several in our spare room-and a candle end left over from the last power cut, but I had no bell except the front door bell which I could ring at a given signal. It was no good. All I got from him was a curious look and a hasty parting of company. Perhaps I should have offered to go private.-
